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(54) PRODUCTION OF INK JET RECORDING HEAD 

(57)Abstract: 

PURPOSE: To make the inner wall surfaces of ink 
passages or ink sumps smooth so as to enable sharp 
printing in the production of an in jet recording head 
equipped with fine nozzle orifices, ink flow passages and 
opposed electrodes for injecting ink. cb> 
CONSTITUTION: A circuit pattern 2 containing opposed 
electrodes is formed to a two-layered base material of an 
insulator layer 1 and a conductor layer 2 by etching and 
an ink-resistant layer 7, a barrier metal layer 8 and a 
cover coat layer 9 are successively formed on the circuit 
pattern 2. Thereafter, the cover coat layer of the 
opposed electrode part and the insulator layer positioned 
thereunder are subjected to dry etching by laser beam to 
form ink sumps 5 or ink passages 6 and, next, the 

damaged barrier metal layer is removed by etching to expose the ink-resistant layer having a 
smooth surface. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of an ink jet type recording head of printing by making ink 
blowing off from the nozzle section by impressing alternatively to a counterelectrode ** The process 
which forms the circuit pattern of the request which performs etching processing in the conductor layer 
of the two-layer base material which consists of an insulator layer and a conductor layer, and contains a 
counterelectrode, ** The process which forms an ink-proof lay er on the circuit pattern formed above, ** 
The process which forms a barrier metal layer on the ink-proof layer formed above, ** The process 
which forms a cover coat layer around the counterelectrode section containing the circuit pattern in 
. which the barrier layer was formed, and by irradiating laser light at the cover coat layer formed in ** 
counterelectrode section While forming a through tube in a cover coat layer, exposing a barrier metal 
layer and an insulator layer and forming the nozzle section The process which forms a through tube also 
in the insulator layer which irradiated laser light further and was exposed to the counterelectrode section, 
and forms ink passage and an ink reservoir, ** The manufacture approach of the ink jet type recording 
head characterized by including the process at which etching removal of the exposed barrier metal layer 
is alternatively carried out, and the ink-proof lay er of the counterelectrode section is exposed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of an ink jet type recording 

head. 

[0002] 

[Description of the Prior Art] By making ink blow off from the detailed nozzle hole of the head section, 
an ink jet-type recording device performs printing and a print and various development is carried out in 
recent years from points, like there is no futility in the low noise, low power, a miniaturization, and ink 
consumption. 

[0003] In a such ink jet-type recording device, the recording head of the type equipped with the 
counterelectrode for making a detailed nozzle hole, and ink passage and ink blow off is becoming in use. 
The method of carrying out the laminating of the nozzle plate which forms two or more detailed slots 
and through tubes which serve as ink passage and an ink reservoir as the manufacture approach of a such 
type recording head by giving chemical etching, the mechanical processing method, etc. to glass, a metal 
plate, etc., for example, and has a nozzle hole, and making it unify on a recording head is common. 
[0004] However, in the above-mentioned manufacture approach, by the mechanical processing method, 
the internal surface of the ink passage to form cannot turn into a smooth side easily, and it is hard to 
form the ink reservoir section in uniform magnitude. Consequently, since a difference arises also in the 
amount of ink of an ink reservoir, without ink flowing smoothly, variation arises in the effusiveness of 
ink and the problem that clear printing or a clear print are not performed arises. 
[0005] Even if it is difficult to change the depth and magnitude of a slot or an ink reservoir which are 
formed as ink passage, and to form them on the other hand in the case of a chemical etching method and 
can form, a production process will become complicated and it will not be practical. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention also aims the depth and magnitude of a slot or 
an ink reservoir which are very smooth as for ink passage and the processing side of the ink reservoir 
section, i.e., an internal surface, and moreover serve as ink passage in view of the above-mentioned 
conventional problem at offering the manufacture approach of the ink jet type recording head which can 
be formed in homogeneity without variation. 
[0007] 

[Means for Solving the Problem] Then, the result of having repeated examination wholeheartedly in 
order that this invention persons might attain the above-mentioned purpose, If the laminating of an ink- 
proof layer and the barrier metal layer is carried out to the circuit pattern side of the counterelectrode 
section which carried out patterning formation by etching from the two-layer base material which 
consists of an insulator layer and a conductor layer one by one Since the counterelectrode section is 
protected by the barrier metal layer when performing laser beam machining to the counterelectrode 
section and forming ink passage and an ink reservoir It finds out that the counterelectrode section which 
has a smooth internal surface can be formed only by carrying out etching removal of the barrier metal 
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layer which received the damage at the time of laser beam machining, and came to complete this 
invention. 

[0008] Namely, the manufacture approach of the ink jet type recording head of this invention In the 
manufacture approach of an ink jet type recording head of printing by making ink blowing off from the 
nozzle section by impressing alternatively to a counterelectrode ** The process which forms the circuit 
pattern of the request which performs etching processing in the conductor layer of the two-layer base 
material which consists of an insulator layer and a conductor layer, and contains a counterelectrode, ** 
The process which forms an ink-proof lay er on the circuit pattern formed above, ** The process which 
forms a barrier metal layer on the ink-proof layer formed above, ** The process which forms a cover 
coat layer around the counterelectrode section containing the circuit pattern in which the barrier layer 
was formed, and by irradiating laser light at the cover coat layer formed in ** counterelectrode section 
While forming a through tube in a cover coat layer, exposing a barrier metal layer and an insulator layer 
and forming the nozzle section The process which forms a through tube also in the insulator layer which 
irradiated laser light further and was exposed to the counterelectrode section, and forms ink passage and 
an ink reservoir, ** It is characterized by including the process at which etching removal of the exposed 
barrier metal layer is alternatively carried out, and the ink-proof layer of the counterelectrode section is 
exposed. 
[0009] 

[Example] A drawing is used for below and the example of this invention is concretely explained to it. 
[0010] Drawing 1 is the top view showing the counterelectrode section of the ink jet type recording head 
obtained by the manufacture approach of this invention. In addition, in order to make structure of a 
recording head easy to understand, a circuit pattern and the counterelectrode section are covered with 
drawing 1 , and the illustration abbreviation of the cover coat layer, barrier metal layer, and ink-proof 
layer which have the nozzle section is carried out. 

[001 1] The circuit pattern 2 is wired on the insulator layer 1, and, as for the recording head obtained by 
the manufacture approach of this invention as shown in drawing 1 , the counterelectrode 3 is formed in 
the circuit pattern 2 of the print head section. The through tube 4 is formed in the insulator layer 1 
between the two poles of a counterelectrode 3, and it is used for it as the ink reservoir 5 and ink passage 
6. 

[0012] The ink which was supplied from the ink passage 6 on the occasion of printing, and was stored 
by the ink reservoir 5 spouts from an ink nozzle by being impressed by the counterelectrode 3. The 
through tube located in the counterelectrode section of the cover coat with which an ink nozzle covers 
the circuit pattern 2 and a counterelectrode 3 plays the role. <BR> [0013] Drawing 2 (A) - (C) is a 
sectional view for explaining each process in the manufacture approach of the ink jet type recording 
head of this invention, and is a fragmentary sectional view in X-X-ray in drawing 1 . 
[0014] By the manufacture approach of this invention, in the 1st process, the two-layer base material 
which consists of an insulator layer 1 and a conductor layer is prepared, etching processing is performed 
to a conductor layer, and the desired circuit pattern 2 is formed. It forms so that a counterelectrode may 
be included in the circuit pattern 2. 

[0015] As an insulator layer 1 to be used, specifically In this case, the thickness of 5-200 micrometers, 
Preferably 10-100-micrometer polyester system resin, epoxy system resin, Urethane system resin, 
polystyrene system resin, polyethylene system resin, polyamide system resin, Polyimide system resin, - 
polycarbonate resin, silicone system resin, fluororesin, etc. are used. The shape of the ingredient which 
has electric conductivity as a conductor layer, and a foil which consists of various metals and alloys, 
such as 8-35-micrometer gold, silver, copper, nickel, and cobalt, preferably the thickness of 5-100 
micrometers, and tabular are specifically used. The laminating base material of the foil-like object which 
consists of copper and a copper alloy with an etching property it is desirable and good, and the insulator 
which consists of polyimide system resin excellent in thermal resistance or a mechanical strength is 
used. There are the approach of applying an insulator solution to up to the heating sticking-by pressure 
method or a conductor layer, and drying as the laminating approach, an approach of extruding and 
carrying out the laminating of the insulator layer, a method of giving well-known approaches, such as 
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electrodeposition, vacuum evaporationo, and the sputtering method, to up to an insulator layer, etc. 
[0016] Subsequently, in the 2nd and 3rd process, the ink-proof layer 7 is formed on the circuit pattern 2 
formed above, and the barrier metal layer 8 is further formed on it. 

[0017] Although based also on the class of ink used for a recording apparatus as an ink-proof layer 7, 
metal layers, such as platinum and titanium, are usually used. As for formation of the ink-proof layer 7, 
approaches, such as vacuum evaporationo, and sputtering, electrodeposition, are adopted. The smooth 
nature excellent in the front face of the ink-proof layer 7 formed in the 2nd process in this invention is 
needed. Therefore, in plating the ingredient which does not have leveling, such as platinum, as an ink- 
proof layer, after plating gloss copper and gloss nickel on a substrate and graduating a substrate, it is 
desirable to perform platinum plating. 

[001 8] Furthermore, since the jet precision of ink will worsen if variation is in the distance between 
counterelectrodes, it is more desirable than electrolysis plating which needs to make homogeneity 
thickness of the ink-proof lay er 7 to form, and current distribution produces for that purpose to form the 
ink-proof layer 7 with an electroless deposition method or vacuum deposition. In addition, 0.5-20 
micrometers of thickness are preferably set to about 1-3 micrometers from points leading to corrosion, 
such as prevention of formation of a pinhole, and maintenance of surface smooth nature. 
[0019] On the other hand, the barrier metal layer 8 is for excelling in thermal resistance or a plasticity, 
declining or extinguishing the laser luminous energy irradiated, and protecting the counterelectrode 
section from the damage at the time of laser beam machining. What is necessary is just for barrier metal 
layer 8 the very thing to receive a damage by the exposure of laser light, as shown in drawing 2 (B), but 
to protect the ink-proof lay er 7 above-mentioned front face located in a lower layer, since etching 
removal of the barrier metal layer 8 is carried out in a final process by the manufacture approach of this 
invention. 

[0020] Since the barrier metal layer 8 located in the counterelectrode section is removed easily and 
etching removal is not carried out by etching processing in the other part, adhesion with the cover coat 
layer 9 is required. Therefore, the barrier metal layer 8 has desirable nickel, aluminum, etc. whose oxide 
film it is a congenial less noble metal with the resin which forms the cover coat layer 9, and is a firm 
metal. Since metals, such as copper and iron, form a comparatively weak oxide film, they are not 
desirable. Moreover, there is the approach of forming the barrier metal layer which has fine ceramics in 
the metal coat front face as for which etched the front face of the barrier metal layer 8, made the shape 
of surface type irregularity as an approach of raising adhesion with the cover coat layer 9, and the 
compatibility with the approach and resin which expect the so-called anchor effect carried out the 
plating deposit using the plating liquid in which fine ceramics, such as good silicon carbide, were made 
to mix etc. 

[0021] Next, the cover coat layer 9 is formed around the counterelectrode section containing the circuit 
pattern which formed the barrier metal layer 8 in the 4th process like drawing 2 (A). 
[0022] As a cover coat layer 9, what has electric insulation and a heat adhesive property is desirable, and 
it is desirable to form from the thermoplastic polyimide resin fused with heating from points, such as 
thermal resistance, and chemical resistance, fabrication nature. Melt viscosity [ in / glass transition 
temperature is 200 degrees C or more especially, and / 400 degrees C ] is 1x108. It is 1x103 to 1x107 
preferably below a poise. The thermoplastic polyimide resin of a poise is used. 
[0023] As the laminating approach of the above-mentioned cover coat layer 9, it dissolves with the 
solvent of arbitration, and considers as a solution condition, and there are an approach of applying this 
and drying, the approach of carrying out the laminating of the cover coat layer 9 beforehand fabricated 
in the shape of a film by approaches, such as sticking by pressure and heating sticking by pressure, etc. 
For example, in using thermoplastic polyimide resin as a cover coat layer 9, it forms a thermoplastic 
polyimide precursor film from a polyimide precursor solution, and it is this at temperature higher about 
30-150 degrees C than glass transition temperature l-500kg/cm2 It is desirable from the point of 
workability to adopt the approach of carrying out heating sticking by pressure and imide-izing on the 
barrier metal layer 8, by the pressure. 

[0024] After forming the cover coat layer 9 as mentioned above, in the 5th process, laser light is 
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irradiated at the cover coat layer 9 of the counterelectrode section, and the so-called dry etching 
processing is performed. Dry etching forms the through tube 4 used as the nozzle 10 for making ink 
blow off in the cover coat layer 9, and forms a through tube 4 also in the insulator layer 1 therefore 
exposed to irradiating further. Thus, the ink passage 6 as shown in drawing 2 (B), and the ink reservoir 5 
are formed. 

[0025] It is desirable to use the ultraviolet laser which has oscillation wavelength in an ultraviolet region 
as a laser light to irradiate, and especially the excimer laser that has oscillation wavelength in 248nm 
from the point of process tolerance is desirable. You may carry out by forming the head section, or 
fixing the exposure section of laser light, and moving a processing table, moving laser light through the 
photo mask of a request configuration, if in charge of the exposure of laser light, moreover, the through 
tube formed of laser light - 10-300micrometer** — if it is the aperture of 30-100 micrometer** extent 
preferably ~ a configuration - a rectangle — being circular — it is a thing. 

[0026] The ink jet type recording head which carries out etching removal of the barrier metal layer 8 
which finally received the damage as the 6th process so that it might illustrate to drawing 2 (B) by the 
well-known approach, and is shown in drawing 2 (C) can be obtained. 
[0027] 

[Effect of the Invention] As mentioned above, according to the manufacture approach of this invention, 
since processing formation of ink passage or the ink reservoir is carried out and the barrier metal layer is 
further formed by irradiating laser light at the time of processing, the internal surface of ink passage or 
the ink reservoir section can maintain smooth nature extremely, and since homogeneity is processible 
without variation, the amount of supply of ink is fixed. Consequently, very clear printing and print 
become possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the counterelectrode section of the ink jet type recording head 
obtained by the manufacture approach of this invention. 

[Drawing 2] (A) - (C) is X-X-ray fragmentary sectional view explaining each process for manufacturing 
the ink jet type recording head shown in drawing 1 . 
[Description of Notations] 

1 Insulator Layer 

2 Circuit Pattern 

3 Counterelectrode 

4 Through Tube 

5 Ink Reservoir 

6 Ink Passage 

7 Ink-proof Layer 

8 Barrier Metal Layer 

9 Cover Coat Layer 

10 Nozzle 
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